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TITLE 



POLYIMIDE-SILOXANE 



ABSTRACT : PURPOSE: To obtain a polyimide-siioxane highly soluble to low-boiling solvents, excellent 

in heat resistance and chemical, resistance, and suitable for e.g. surface-protective films 
for electrical and electronic parts, by polymerization between each specific aromatic 
tetracarboxylic acid component and diamine component to effect imidation. 

CONSTITUTION: This polymeric compound is obtained by polymerization between (A) an 
aromatic tetracarboxylic acid component consisting mainly of a 3,3',4,4'- 
blphenyltetracarboxylic acid (pref . blended with <25mol% of 2,3.3' ,4'- 
biphenyitetracartx)xyllc dianhydride) and (B) a diamine component composed of 
45-85mol% of a diaminopolysiloxane of the formula (R is a divalent hydrocartx)n residue; 
RrR4 each is a lower alkyi or phenyl; (n) is 3-40) and 15-55mol% of an aromatic diamine 
having two or more aromatic rings [a combination of pref. (D,o)'-bis(2-aminoethyl) 
polydimethylsiloxane with 4.4'-diaminodiphenyl ether], to effect imidation. 

COPYRIGHT: (C)1995,JPO 



(19)B*S!RrW/r (J P) 



(ll)^fSftB®i^P8# 



(51) Int. CI. 

C08G 73/10 
C08L 79/08 
83/10 



NTF 
LRC 
LRR 



F I 




-258410 

(43)ii^B ¥JE£7^(1995)10^ 9 H 



(22) mm B 



#S¥6-48671 



qztS6^(1994) 3^180 



ODiamA 000000206 

UJ Pm^ggrfTS^BI 1 TB12S32-^ 

(72)^?g# m-m 

:k^m^:^iti'p-S:im 3 Sl 0^ 
(72)^BJ# t^te 



(54) mmff)^m /i^u-r 5 K->o4^-y-> 



(57) [gi^l 

3, 3' . 4. 4' -\zyx.-)l^V=y-tJ)V 

v'T5/>itUxD^-9->4 5~8 5 ^;l/%Rt/C1tlS:W55' 
Si^S€r*-r-i)^S;K-:^75 > 1 5~5 5^;l'%5&^^;^ 



( 2 ) 



WmW- 7-258410 



1 

im^mi] (a) 3.3'.4.4'-b*:7xzi;i'3rh5*;i' 



H. N-R 



r R, 



S i — O 



#ij->D^-y->4 5~8 5=f:)i'%Rzms^<^^9mm^ 

Wr^5f#i^>'75>l 5~5 5^:;i'%*^e.;^-Sv'7 5 
>fS(.»tt: (b) hMb-r^CLitCiD^e, 

[0 0 0 1] 

■St) ©Tab -5. 

[0 0 0 2] 

iipg 57-41491 ^'£kmv(i.-^mmw>zM'm'&.(n^ 

[0 0 0 3] tfr^«pp^s,^s<»st-r-5fcie)ic. >?75> 

Y'^u^^y(nWmMtm^\t. 4fKBS5 7-1 4 3 3 
2 8 ^^ffi, ItraeS 58-13631 ^ii?SlCP8^;$ tl 

Tt^i^Ti^ ^m^^o/p'j-f s ^'->D:^^-t^>(7)t^I^#:^i■1' 
' !' 

—Si — O - 



-flSSC (1) 



R. 

I 

— S i - R-NH, 
n R« 



(1) 



[0 0 0 4] X> mmm^ 1-1 1 8 4 2 4^ii^, 
lara 61-20743 8^^S. 4*1188 6 3-2 2 5 6 
10 2 9-^^^, I^H^p 1- 1 2 1 3 2 5^^^{CtaoJ^tt 

[0 0 0 5] #Pa^4-2 3 8 3 3^^^. i^Wi 

20 ¥4- 3 6 3 2 l-^^$g©nl^tt7i?'j-f 5 K>'n^-tJ-> 

[0 0 0 6] 

30 [0 0 0 7] 

4 5~8 s=^)i%mmm<D^^m^m-r^'»mm'j 



T5>1 5~5 S^)V%t-^i^fS.^-JT =.y^^ 



H. N-R 



I 

R 



•y->j&i, m^<Dim^mm\znhxn^mm'\Si. mm^ 
^m-r^iLmz. w^sttt^^T, ^wsiexs**^ 

[0 0 0 8] ;iCDfEB^«. (a) 3,3'.4,4*-e>'x^;l/ 

>m^^iz-m.^ (1) 

[0 0 0 9] 
{it 2^ 

?■ 

— Si-R-NH, (1) 
I 

n Rt 



[0 0 10] {{HL, ^*COR(a2ffi<^^fb7K^^S^ 50 ^L, R, . R, . R, RC/^R. H<aj»7;i/^Jl'»3?.tt 



( 3 ) 

3 

tI^>?T^y#'Ji/P^it>4 5-8 5^Jl%RUm^ 

(D^Wrmm^^-r^^wmi^y ^ > i s - s 5 

[0011] :icD^Bjtci>UT. }:fyx.-)l^hyti)l 
3, 3' , 4, 4* -e >^ X h ^*;ud^>g^^^(c^fl|-r^ 10 

C t ^ ^m(D^mm^ h ^ * J^d^ >K^£^^ b T 
2,3.3\4*-t:>^ji-;i'T-h^*;i/4^>S^a> 3,3\ 

4, 4' -^yVy 01 y >^ h >S^S. 3, 3* , 4, 4' - 

g^«?5:i:;!i^ffiffl$n^. cn^cDffTt>it*lC. 2,3,3\ 
4'-t:7x-;i/5^h^;^;i/4^>^z:iE;ic^^^^ mIfS4^U 

[0 0 12] Z,<D^m\Z^^^X. }dy:iL-)],y^h^:^)V 20 

^>m^6^ mT^^t. 3, 3\4,4'-^>y:7xy 

hyf))V^>m. 3, 3' , 4, 4^ ^^xXjl/X-^^jl^T^ 
h^;t;;i/4^>^. t:X(3, 4-i^;<;;i//}^+v':7xx;W 
37 2,2-ex(3,4- >^A;U7t^^->:7xx;W ^d/i 
>, tfDpcij>yh^, xtl-^n^coS^z:M*^^xx^ 

[0 0 13] cco^Bjfc^v^T. — JK:^ (1) T^^ti 

5 <^ffigiz;u4^;usxti >^ xx;i/a"z?a5^ t^m^ 

L<. Hir. n;&^4-'2 OCDSIS:. i^tC5-2 0. ^\Z 

B^\^<\^b^i 5mAx$>^^hf)m^v\^\ R. R 
»j < ^ H □ > c7)^)^^fi;o^« < :^cj: D mmmm \z 

[0 0 14] — jK^ (1) T^^n^>^T^y4^>J VP 

yx^jw 4ti;>^p^^;uf/p+-9->. o), a>' - b*x(3 

- T^yypfcf;w Tt^u vy5^;i.'>D:^^+h>, a>, u>' 

- ex (3- T^y>^5^;i/) 3}^u>^;^^;i^'>p^+h>. 
o), co' - b*x(3- T^y:/Ptf;w 3i^uy^;u>'xx 



#11^7-2 5 8 4 1 0 
4 

y^;u>'xx;w ti^u v7^5^Ji/'>p^-y->. a>* - 
[0 0 151 ^tz. i^y^y^^^Viya^^ytmz^m 

xx;ux-y^;i.^f/Ta>>ft;^i^. ^>v/:7x/>^v 
y^yit^m. z^yx,-j]^7.)\^:^>^-yy^yit'^^. 
vy x,-)V:K^yj^vy^>it^^^ vy x,zz)\,':/un 
y^-yy^yit^^. ->*>^xx;i/5^*x-5";i.»>?7^ 
yit^^. t:x (:7xy^v) ^>-tf>^>?TaMb 
^^Kr. tfx (:7xy4^->:7xx;i/) x;^*:>^>?t^> 
>ft:^t;> tfx (:7xy^>^) -jy:czijix)V^y^i^y 
^yit^^. tfx (>^xy^>':7xx;w ^^^i^-^^ii.^ 
a-fa/^y^z^y^yit^^s tfx {>^xy ^^i^y'xx 
yp/^>IS>^T5>>fb^t;^*^tf^ci^;^tT^. 

[0 0 16] mm'^mmi^y^ycDMfi^mmmtvx 

4,4*- i^T^y S^^'xXiUX-^;!/. 3,3'- z^y ^ 

Jz^yx. x;i/x— -T^ji/^cD :7 x x;i/x— >^ y ^ 

yit-^m. l,3-t:X(3- y^jyx^J^zy) ^>-tf>. 

i.4-t:x(4- T^y:7xy^r5» ^>-tf>^cDt:x( y 
x.j^y) ^y^y^zyy ^yit'^m. 2. 2- tfx [4- (4- 
y^/y^L/^y) :7xx;n ^uny^ 2,2-t*x[4- 
(3-z^y :7xy^5» yx.-)V] 7'D/^>^<Dt:X( 
y X. / ^yy -funy^z^y^yit-^m. tfx 
[4-(4-T5 y>^xy^5» :7xx;i/] x;i/:7:t>. ex 
[4-(3-T5 y:7xy^-» :7xx;i/] 7.)vy ymo)\f: 
x( :7xy^->:7xx;i/) x;u:7::t >IS>^T^ >>fi:^#i 

2 - 5f@wr'2»5¥»;K>^T^ >>fl:^i^* 

[0 0 17] ^lO^B^oDTt^U-f a H'>n^-y->lc*5Vi 

T, >?7^y5]^U'>p+if>^3?SMvT^>tt. sa^ 

7!i^4 5--8 5^;l/%, jfSL<frl4 5--8 0^;^%. M 
lCjf^b<ti4 5 --7 5 — 5 5^;u 

*FSb<«2 0-5 5^;U%, lg^C^rf*L<^i2 5 
-5 5^;l/%ODfiJ^T<3effl$n^. ^•'^^75^CD^£^i^5&<^ 

^^u-Y^ \'yu^^y(Dmmmm\zn't^mmmm'T 

[0 0 18] Z(D^mz:^\^^X. ( a) JBg^J^O/l^ U ^ 

Fi>p^-y->ti, :;i5co:^ffi'c®!iS^n^o (a,) ^ 
mm'T h'yti)^:^ ymi^SL^ i:s^T^y7j^y->p:^ij->& 
u^^m^yy^y(Dz^y^y^^h^. ^m^jv^mx^ 



( 4 ) 

5 

T=firtKStt^ii4'TSig«{wm^l 5-2 5 0° CTS 

Ho 

[0 0 19] (a,) S.>^»^^i-fX. ^-ri^m 

•\)->iz^mmm^mm<p'Tmmi 5-250° c-cm^ 
1-2 oes<:o*^tcisx«^*i*#ia*#-r«>-r5 h 

fp-CiaSl 5'-2 5 O'* CTm-g-. RW^-I^^ Ffb^ii: 

[0 0 2 0] (a,) 19mmy'hy:fJ)l:r^>m^»tz^ 
^;U<5gffl LT, ^r^Mtt^j^itT^ TMS 2 0-80" 20 

[0 0 2 11 ^<Z>^BJT4^U<^ H'>P^1^->cDKit{C 
[0 0 2 2] Z.(D^B^lz:^\,^x. t}^ 'J-T ^ K >-n^-9-> 

tSmflB (a,)-- (aJ^v:»'rno;^?*7??§^n;^ct>0^ 40 
[0 0 2 3] ^ K5^P^+l->CD-f ^ K^t^fi. m 

%WLJi. mz9 5%u±^m^i^<mf^m^m7.^^ h 



4tPa¥7-2 5 8 4 1 0 
6 

[0 0 2 4] #U-f ^ Hva:^-9->«. ^"fMcDm^h 

i^x<DM^^m m^mm : o . 5 g/ 1 o o ^ u u 
SO** c, ^mm :^^j>yx,>x^m'^mm) f>^. 

0. oS'-s.l^Jco. 1 0 — 2gS-ca&^cD>6^jiaT 
[0 0 2 5] etTJcJIJfi^JR;^lt«i0fJ&^tf. 

d^U^^ HvD:^^th>|&*0. 2 g^2 0" CT'^^K^ 
t KD:7^>Rr;^T-fe:h> O. 8 gtC^ttJ • ffiiML. 

-gr^®, 1 B&.^\zmmvfzm'^^o. mzmm^\zm 

rEI"r^«^*A. li@F0T^t>:^<^^cD«^&x. hi. 

[0 0 2 6] ^Sfi^Jl 
aSM-. ffcii . «mPRZ^a^f*a^«X.fe$«2 U h 

NMP) 1 0 0 0 g^An. ;^V^-C3, 3', 4, 4* 

- t:>'a:x;^'T'h^:^;i/7j^>S^x^*i^ (s-BPD 

A) 7 3. 5 6 g (2 5 0aUt;W . o), co'-tfX 

5^»>3-x>>;^ — >Un->aSl, BY16-853 
U : DAPS) 1 3 2g (15 O^WEJl) ,2,2 
-lfX[4-(4-y^y :7aiX;P] >^DA> 

(BAPP) 4 1. 0 5g (loo^u^;^) ^it^^ 
^^MSft4»T6 0** CcoSftt::iSa6, ^(DMl^XS 

UT> ^(DUmxsmmKJt^Ltz. ^WzT^ifzKJt^m 

* 1 0 U >y h;P£^>*:4^lC^iDUT, 

UT3 0»FNlT«fm^i^fc*U'7-^?Sj§LT> 

1 2 0" CT'5^Pp^|^a^®bT7l^»J-<a HS>P^ 
i^->«&pS, 2 2 0 g*#feo ^ie>tl/c7t^U< ^ F'>P4^ 
it>ti. *f©cttS (3 0'' C) ttO. 2 6-C*0. -f^ 
hMk^^illMWiC 1 0 O^Tfc-pfco 
[0 0 2 7] *JSM2 
Wai U h;KD;9^X^:7^XPir, ^^Hffl^TT 
NMP 5 0 0 g> 2, 3 , 3' , 4 ~\iy:iL-Jl 
5^hytf)l^^>m=lMyi<i^ (a-BPDA) 2 9. 2 5 
g (10 05'J^JW tBAPP 82. llg (20 
O^V^Jl) &^JjnLT. 6 0° C. 2^Pp1SfS$-& 
fz. SlcaS^2 0 0° CtC#ia^ii:T7X*^S^-t^?5: 
30^^ 3^r«1S^*fTl^>?Ta>7S^-1'^ H:4-Urf'T- 

XK:7^X3lC. NMP SOOgSrAn. :ki^x s - 
BP DA 8 8. 2 7 g ( 3 0 0 ^ U , DAPS 

1 7 6 g (2 0 0 ^ ^ttii^. ^mm.m^x 




6 0** C(DM&\ZWi^. C<^aST2^raSir^bfco 'A 

y7smy^7.zi\z. NMP lOOg, YOfiK^lO 
7. 9 3g (lOO^U^;!/) ^Xl^£5} 2 5 7 g 

SiS^i^fc. Si^J'CCOS^SJK^^MJcTtfT. lOU 



( 5 ) iifpgipy - 2 5 8 4 1 0 

8 

2 0° C-e5^r«1l^®^j®LT7lfU'1'^ H>^D^1^->|& 
^HSttS (3 0° C) \tO, 2 4X$>D. -f^}^itm\t 

[0 0 2 8] m:mm3^4^zs}t^mi^6 

[0 0 2 9] 
[«1] 



3 



It 2 



m 



7- h'pi^JU^yiSt 



s-BPDA 250 



S-BPDA 
a-BPDA 
s-BPDA 



300 
100 
200 



s-BPDA 200 



s-BPDK 200 



a-BPBA 200 



S-BPDA 200 



a-BPDA 250 



PUDA 250 



BTDA 250 



DAPS 
BAPP 
DAPS 
BAPP 
DAPS 
BAPP 
DAPS 
BAPP 



150 
100 
200 
200 
100 
100 
150 
50 



BAPP 
DAPS 

DAPS 

DAPS 
BAPP 
DAPS 
BAPP 
DAPS 
BAPP 



200 
200 

200 

150 
100 
175 

75 
175 

75 



© » ^ 
THF T-l?h> 



® 



O 



X 



X 



O 



X 



X 



PMDA : a y ij y haz:iS*«f , BTDA : 3. 4, 3 . 4 - ^> fy x / > 

■7^ h 5 3?7ypjK>it~^»7K« 



[0 0 3 0] 



50 • m^SBffiogfei^xSTffiffl^n^yir h>^>c^7y- 



9 



